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Abstract 
In order to strengthen the management of land-use in mining area , utilize and distribute the land resources scientifically and 
reasonably, and improve its utilization efficiency, special plan of land-use in mining area should be made so as to realize the goal 
of land-use “reasonably, legitimately, macroscopically, intensively, and orderly” in coal enterprises. In the paper, the current state 
of land-use in mining area in China is analyzed and the urgency of the land-use planning management is pointed out at first. 
Subsequently, through the analogy research, the relations, similarities, and differences between land-use planning in mining area 
and overall planning of local land-use is elaborated. In addition, the conception, scope, context, main points, methods of land-use 
planning are proposed and defined; Finally, explanation on the land-use in mining area is given based on actual practice.  
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1. Introduction  
Land-use in mining area is an important component of land utilization. Due to the exploitation of mineral 
resources that leads to the phenomena of dig damages, collapse, and pollution etc, the land has weakened or lost its 
original functions, even has had to be changed the way of utilization. All of these make enormous influence on the 
land utilization[1]. In order to fully and reasonably utilize the land whose functions have been changed, a scientific 
and rational plan should be drawn up for the land in mining area. At present, the plan and management of land-use 
in mining area in our country is extremely imperfect and a bit chaotic; moreover, different levels of government 
departments do not attach much importance to it. All of these cause certain waste to the land resources[2]. Therefore, 
the plan of land-use in mining area is already imminent. This paper elaborates mainly the land management in coal 
mining area based on the land-use situation.  
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2. The present situation of land-use in coal mining area in our country 
The land-use in mining area refers to that coal enterprises obtain the right of use the land through various ways 
within the region. According to the space-time relations and the function, the land-use in mining area may be 
divided into five kinds of types: the construction land, the mining subsidence land, occupied land with waste dump, 
the land used for moving villages, and the construction land of the non-coal industries. Among these five types, the 
mining subsidence land accounts for a quite great proportion. In our country, on an average, within every ten 
thousands ton coal being exploited, there are 0.2 hm2 of surface subsidence. According to the statistics of the 
Ministry of Land and Resources in 2005, the destructed land in mining area in our country is over 4,000,000 hm2 
(40,000 km2) and increases at a rate of 20,000 hm2 per year, of which ,the mining subsidence land amounts to almost 
600,000 hm2. For example, in Kailuan mining area, coal field distribution range is 670 km2, at present, the total of 
surface collapsed has been up to 24,300 hm2, of which, the collapsed land has spread to 16,270 hm2 because of 
seasonal seeper, the non-productive land has been 4,750 hm2. It has become more than 50 water pits and the 
perennial seeper area has been 2,480 hm2.94 villages has had to move due to mining subsidence, 800 hm2 of old 
villages site abandoned (Figure 1). Moreover, 16 waste dumps have formed on the ground and have occupied 300 
hm2. The amount of gangue stack is up to 52,670,000 tons, which amounts to 31,540,000 m3 approximately. 
 
 
 
 
3. Relationship between land-use planning in mining area and overall planning of local land-use 
Land-use planning is a kind of plan and arrangement in advance to land-use in the future within certain regions, 
and is a comprehensive technical economical measure which servers for distribution of land resources and 
reasonable organization of land-use in the space and time according to the regional socio-economical development 
and the land’s natural historical characteristics [3]. Two rounds of land-use planning have been carried out in our 
country, and at present, a new round of land-use planning is to launch with steady steps. From the effect of the last 
two times of planning, there are certain insufficiencies in existing planning theory, planning methods and planning 
system. Therefore, to study the theory and methods of land-use planning in mining area is a supplement to the 
existing ones, and can reflect the actual land-use condition and future land demand in mining area. 
In the land’s special and detailed planning of our country, some plannings, such as the basic farmland protection 
planning, the reclamation development planning, the land renovation planning, the residential area land-use 
planning, the traffic and transportation land-use planning, the hydraulic engineering land-use planning and the 
agricultural land-use planning, have been completed. However, there is no land-use planning which is applied for 
mining area. The land-use in mining area has been included in the residential area land-use planning and only 
mentioned the production area land-use planning in the overall arrangement of the residential area land-use: “The 
industrial districts in the residential area based on the regional association to dispose the enterprises and related 
cooperative projects, and are parts of its composition. Generally, different industrial districts are formed according 
to the production characteristic and cooperation relation in production.” [3-5] 
In this paper, land-use planning in mining area is defined the position of special and detailed planning in the same 
level as the basic farmland protection planning, the reclamation development planning, land improvement  planning 
etc,. Other plannings in mining area, such as reclamation planning, the village relocation planning and so on, are 
listed into the category of land-use in mining area. Relations between land-use planning in mining area and overall 
planning of land-use are described in Table 1. 
Land-use planning in mining area, whose object is the mining area land, is an important basis and means for 
regulating the mining area land. The utilization, improvement and protection of the whole land resources in the 
mining area should be deployed and arranged in the space and time in the land-use planning in the mining area. 
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Fig. 1. The pie chart of coal mining subsidence in Kailuan mining area
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Drawing up land-use planning should take the overall planning of local land-use as the instruction, the achievement 
of the land-use planning should be brought into the overall planning of local land-use, and the planning time should 
be consistent with that of the overall planning. 
Table 1. Relationship between land-use planning in mining area and overall planning of land-use 
Guiding    
principle The functions of overall planning of local land-use Concrete planning 
The functions of concrete 
planning 
Overall 
planning 
of 
land-use 
 
Goal 
Under the premise of protecting the ecological environment, 
through maintaining the dynamic equilibrium of the total 
number of farming land and transforming the way of land 
utilization from extensive to intensive management, the structure 
and layout of land utilization are improved distinctly and the 
land yield rate and the comprehensive utilization benefit are 
enhanced evidently, thus providing the land safeguard for the 
continued, rapid and healthy development of national economy. 
Basic farmland protection 
planning, land reclamation 
development planning, land 
improvement planning, 
traveling planning, 
residential area land 
planning, transportation 
land planning, hydraulic 
engineering land planning, 
agriculture land planning, 
and mining area land 
planning. 
To decompose the goal, 
duty and content of the 
overall planning of land-
use, determine the duty of 
concrete planning based on 
the concrete planning’s 
goal and duty, divide the 
actual content in detail to 
make sure its feasibility, 
carry on the establishment 
in accordance with the 
stipulated procedure, 
implement it after 
examination, and carry on 
the appraisal to the 
achievement. 
Duty To realize the macro-economic regulation, reasonable organization and standard surveillance of land-use. 
Content 
Analyzing the current situation of land-use, predicting the land 
supply, predicting the land demand, determining the planning 
goal and duty, adjusting the structure and layout of land-use, 
dividing the districts of land-use, and formulating measures of 
the implementation planning. 
Procedure Three stages, i.e. preparation, establishment, examination and approval. 
4. Theory and methods of land-use planning in mining area 
4.1. The conception 
Land-use planning in mining area is a new concept, which is proposed based on the land utilization plan. On the 
basis of socio-economic development in the mining area and the request of environmental improvement and 
possible providing condition of natural resources, it is a land utilization system which is established on the 
combination of essential factors of land in the space and strategic arrangement to realize this combination in the 
time. Namely, land-use planning in mining area is, according to natural and social economic conditions of the land 
in mining area, to carry on the reasonable planning and layout to the mining area land and to enhance the land’s use 
efficiency with maximum limitation. 
4.2. The scope 
The land-use planning in mining area includes the determination and adjustment of developed regions (mine field 
scope), the disposition of industrial location and villages for workers, the disposition of traffic and transportation 
system (road and railroad), the disposition of related land for production (such as waste dump, coal preparation 
plants, as well as non-coal industries and so on), the division of mining subsidence zone, the village moving 
planning, reclamation planning in mining area and geological environment improvement planning etc. 
4.3. The content 
Because the land-use in mining area has characteristics of broad scope, diversified types and big quantity, its land 
concrete targets, concrete position and safeguard measures have a pivotal influence to the county-level land-use 
planning. This is also the reason why the author advocates taking it into consideration seriously. To realize the land 
resource’s optimum disposition and provide scientific basis for the land-use planning, the author thinks that the 
land-use planning in mining area should mainly include the following contents: 
⑴ forecasting the land-use demand 
Predicting the land-use demand in the planning time, carrying on some essential analysis and check to the 
forecasting result and summarizing the land change situation during the planning time. 
⑵ carrying on the reasonable planning layout to the land-use 
According to requirement of land use in the mining area, in the spatial and time industrial construction land-use, 
worker village the residential area construction land-use, non-coal industry construction land-use, the village 
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moving construction land-use, railway land-use, waste dump occupied land, ect., should be carried on reasonable 
planning layout. For the land-use of coal mining subsidence, its scope should also be determined in the. 
⑶ determining the protection scope during the coal production process 
The extent of protection should be delimited to the critical facilities (roads, railroads, rivers, reservoirs, power 
supply lines, communication lines etc.), enterprises and institutions, villages, market towns, basic farmland and so 
on in the mine field scope. 
4.4. The main points 
⑴ Determining the strategy and goal of land-use 
⑵ Forecasting the demand of land-use  
⑶ Planning the layout and divide the zone 
⑷ Arranging the land-use planning 
Land-use planning in mining area should do some concrete arrangement to the utilization, improvement and 
protection of the whole land resources in mining area in the space and time. Formulating the land-use planning in 
mining area should take the overall planning of local land-use as the instruction, implement the basic national policy
—treasure, utilize land reasonably and protect farming land practically, and take the following problems into 
consideration as a whole, i.e. the safety problem in production, the grain safety problem, the problem of solving 
local three agriculture and the problem of protecting regional ecological environment. 
4.5. The methods 
⑴ Making plan for the construction of information system is a necessity of the time development. 
It can guarantee the science of decision-making questions in land-use planning. Decision-making questions in 
land-use planning are often half-structured or non-structured. The information system of land-use planning has 
precise characteristics of auxiliary half-structured or non-structured decision-making, for example, it could enlarge 
and enhance the extent and ability of diposing questions for planner. Planners may make scientific and rational 
decisions by computers and valuable analysis tools during the process of decision-making. 
It also can adapt the land-use planning’s dynamic quality. Land-use system is an extremely complex and dynamic 
changeable system. There are many indeterminate elements in this system. The plan information system can adapt 
the requirement of this dynamic change. 
It is a means of modern land-use planning. Land utilization is even more complicated and diversified under 
market economy system. With the information age’s arrival, modern plan methods become one of the plan 
development tendencies. The application of geography information technology, mainly with the “3S”technology, is 
the most main performance of modern plan methods.  
⑵ GIS’s application in land-use planning 
As a result of computer’s popularization, massive databases and various information systems have been 
established to realize the information storage, the inquiry and the retrieval conveniently and quickly at home and 
abroad. At present, GIS has been applied in land-use planning extensively, like the information and database 
management system of land-use and so on. We can say that the condition of establishing the land-use planning 
information system in mining area is already at hand. 
The theory and methods of land-use planning in mining area are described in Table 2. 
Table 2. Theory and methods 
Concept Land-use planning in mining area is, according to the land in mining area, to carry on the reasonable planning and layout to the mining area land and to enhance the land’s use efficiency with maximum limitation. 
Scope 
The determination and adjustment of developed regions (mine field scope), the disposition of industrial location and villages for 
workers, the division of mining subsidence zone, the village relocation planning, reclamation, geological environment improvement 
planning etc. 
Content To forecast the land-use demand in mining area, carry on the reasonable planning layout to the land-use in mining area, determine the protection scope during the coal production process. 
Main 
points 
To determine the strategy and goal of land-use in mining area, forecast the demand of land-use in mining area, plan the layout and 
divide the zone, arrange the land-use planning in mining area. 
Methods To Construct the management information system of land-use planning in mining area. 
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5.  A discussion of land-use planning in Wanbei mining area  
5.1. The present situation of land-use in Wanbei 
The Coal & Electric power Group of Wanbei, located in Suzhou, Anhui province, has its mine field distributes in 
five places, i.e. Huaibei, Suzhou, Bengbu, Bozhou and Huainan. By the end of 2004, the mine field area is 
approximately 224.7km2 and the total area of land-use was 5644.3hm2. Now, the construction land accounts for 
668.2 hm2, residential land 195.1 hm2, industry and mining land 240.3 hm2, transportation land 232.8 hm2, the 
mining subsidence land accounts for 4552.2 hm2, land to be improved (mining subsidence still not taking over for 
use or reclamation) 1504.7 hm2, the existing hillock occupies an area of 30.4 hm2, the existing relocation 
village333.0 hm2 and non-coal industry 60.4 hm2. Seen from the present situation of land-use in Wanbei mining 
area, coal mining subsidence holds the highest proportion (Figure 2). 
 
 
 
 
 
 
 
 
 
5.2. The main problems in land-use in Wanbei 
⑴ The overall planning of land-use is lagged. Two rounds of overall planning of land-use have been carried out 
in our country. However, because our country is in the time of fast economical development, the original plan has 
restricted the enterprises’ survival and development, and also, to some degree, has affected the local economical 
development. 
⑵ The land destruction is serious. while the coal enterprises make great contribution for the development of 
national economy; simultaneously they also bring serious social and environmental problems to the mining area. As 
a result of long-term high strength mining, the ground surface has subsided broadly and greatly, causing the land 
destruction to be serious.  
⑶ The reclamation rate of coal mining subsidence land is low. The reclamation is an important action to improve 
coal mine subsidence land. T The Coal & Electric power Group Co., Ltd. of Wanbe has carried on reclamation to 
the coal mine subsidence land since 1999. The reclamation land has already started to appear its long-term social 
and ecological environment benefits. However, the process of land reclamation is very slow.  
 The land-use contradiction is prominent. The total land resource in mining area is limited. Due to coal mining, 
massive land becomes subsidence land every year. Because these lands can not be carried on the reclamation 
promptly, the land possible to be utilized will reduce year by year and the contradiction between the supply and the 
demand will be incisive. Also, farmers will have no land to plant and many social problems will appear. The 
enterprises’ production and operation also become more and more difficulty 
5.3. Land-use planning in Wanbei mining area 
5.3.1. Plan times 
The initial plan begins from 2004, short-term goal is respected to be realized in 2020, long-term goal is respected 
to be realized in 2015, and the prospect goal is respected to be realized in 2020. 
5.3.2. Short-term planning (2005-2010) 
There are altogether four kinds of selective land-use plannings for the short-term planning. In the plan 1, there’s 
no target limit of the requisition of the mine subsidence land or reclamation, in the plan 2, 30% of reclamation of the 
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Fig. 2. The pie chart of present situation of land-use in Wanbei mining area 
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coal mine subsidence land is determined as the limit target, in the plan 3 and 4, 40% and 50% are determined as the 
limit targets respectively. The details are listed in Table 3. 
In the Table 3, the coal mine subsidence land includes the land not yet being harnessed by the production mine 
pits in the Group before the end of 2004. This land planning should be finished yearly before the end of 2010. 
Among these subsidence land, 576.3hm2 are the land with the depth of subsidence between 200～500mm. The 
settlement processing of coal mine subsidence land beyond the reclamation target is taken into consideration 
temporarily according to requisition (similarly hereinafter). 
Table 3.  Selective plan for short-term land-use planning in Wanbei mining area (unit: hm2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.3.3. Long-term planning (2011-2015) 
There are altogether four kinds of selective land-use planning for the long-term planning. The details are listed in 
Table 4. 
Table 4. Selective plan for long-term land-use planning in Wanbei mining area  (unit: hm2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.3.4. Prospect planning (2016-2020) 
There are altogether four kinds of selective land-use planning for the prospect planning. The details are listed in 
Table 5. 
 
Land type 
Plan 1 Plan 2 Plan 3 Plan 4 
Area % Area % Area % Area % 
Total 6062 100 6062 100 6062 100 6062 100
Construc- 
tion land 
Settlement 88.0 1.45 88.0 1.45 88.0 1.45 88.0 1.45
Industry 157.1 2.59 157.1 2.59 157.1 2.59 157.1 2.59
Transportation 151.5 2.50 151.5 2.50 151.5 2.50 151.5 2.50
Coal mine 
subsidence 
200～500 1141. 18.8 1141. 18.8 1141. 18.8 1141. 18.8
500～1000 1066 17.6 1066 17.6 1066 17.6 1066 17.6
1000～1500 487 8.04 487 8.04 487 8.04 487 8.04
above 1500 2012 33.2
1408 23.23 1207 19.91 1006 16.6
604 9.95 805 13.3 1006 16.6
Hillock 
Number 6  6  6  6  
Occupying 32.2 0.53 32.2 0.53 32.2 0.53 32.2 0.53
Village 
moving 
Number 64  64  64  64  
Occupying 729 12.1 729 12.1 729 12.1 729 12.1
Non-coal 
industry 
Number 27  27  27  27  
Occupying 200 3.29 200 3.29 200 3.29 200 3.29
Land type 
Plan 1 Plan 2 Plan 3 Plan 4 
Area % Area % Area % Area % 
Total 5165 100 5165 100 5165 100 5165 100 
Construc- 
tion land 
Settlement 73.1 1.42 73.1 1.42 73.1 1.42 73.1 1.42 
Industry 91.4 1.77 91.4 1.77 91.4 1.77 91.4 1.77 
Transportation 110 2.12 110 2.12 110 2.12 110 2.12 
Coal mine 
subsidence 
200～500 501 9.70 501 9.70 501 9.70 501 9.70 
500～1000 882 17.1 882 17.1 882 17.1 882 17.1 
1000～1500 436 8.44 436 8.44 436 8.44 436 8.44 
above 1500 2464 47.7
1725 33.4 1478 28.62 1232 23.9 
739 14.3 986 19.1 1232 23.9 
Hillock 
Number 4  4  4  4  
Occupying 19.3
0.3
7 
19.3 0.37 19.3 0.37 19.3 0.37 
Village 
moving 
Number 51  51  51  51  
Occupying 467 9.04 467 9.04 467 9.04 467 9.04 
Non-coal 
industry 
Number 8  8  8  8  
         
Occupying 122 2.36 122 2.36 122 2.36 122.0 2.36 
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Table 5. Selective plan for prospect land-use planning in Wanbei mining area (unit: hm2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Conclusions 
⑴ Land-use planning in mining area in our country lacks overall plan, and also has not combined the local overall 
plan to implement. In addition, the strong randomness of land-use, ambiguous purpose and target of the land-use 
type selection, and lack of scientific basis not only lead to the waste of the land resources but also make the optimal 
allocation of the land resources difficult to be realized. Therefore, reasonable plan and management of land-use in 
mining area is imperative and urgent. 
⑵ Land-use planning in mining area is a new concept, which is proposed based on the land utilization plan. It is 
indeed a land utilization system which is established on the combination of essential factors of land in the space and 
strategic arrangement on the basis of socio-economic development, the request of environmental improvement and 
possible condition of natural resources, so as to realize this combination in the time. 
⑶ The land-use planning in mining area mainly includes the following contents, i.e. forecasting the land-use 
demand, carrying on the reasonable planning layout to the land-use, determining the protection scope during the coal 
production process.  
⑷ The main points of the land-use planning in mining area include determining the strategy and goal of land-use, 
planning the layout and divide the zone, and arranging the land-use planning. 
⑸ The land-use planning is a powerful safeguard to solve the land-use contradiction and plan the land-use 
management. It is inevitable of the time development. However, the theory and methods of land-use in mining area 
are not yet mature at present and also need to consummate increasingly in practice from now on. 
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Land type 
Plan 1 Plan 2 Plan 3 Plan 4 
Area % Area % Area % Area % 
Total 5235 100 5235 100 5235 100 5235 100 
Coal mine 
subsidence 
200-500 793 15.2 793 15.2 793 15.2 793. 15.2 
500-1000 818. 15.6 818. 15.6 818. 15.6 818. 15.6 
1000-1500 458.6 8.76 459. 8.76 459. 8.76 459. 8.76  
above 1500 2606 49.83 
1826 34.9 1565 29.9 1304 24.9 
783. 15.0 1044 19.9 1304 24.9 
Village 
moving 
Number 54   54   54   54   
Occupying 489. 9.34 489. 9.34 489. 9.34 489. 9.34  
Non-coal 
industry 
Number 1   1   1   1   
Occupying 66.7 1.27 66.7 1.27 66.7 1.27 66.7 1.27  
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